The Arthropod Fauna of Bovine Dung in Central New York and 
Sources on Its Natural History 

Ivan Yaliela* 

Department of Zoology, Michigan State University, 

East Lansing, Michigan 

Received for Publication June 9, 1969 

Abstract: The arthropod fauna of bovine manure in the vicinity of Ithaca, N. Y. is 
described. In addition, a list of the most useful references for the biology and natural history 
of dung arthropods is presented. 

This report deals with the complex of species encountered during studies on 
the population dynamics, predator-prey relations and community structure of 
dung arthropods. 

The collections were carried out during three summers (1965-1967) of re¬ 
search on a dairy farm in the vicinity of Ithaca, New York. During the summer 
of 1966, standard amounts of cow dung were set out in an open pasture and 
collected one, two, three and five days after exposure. These samples were then 
extracted using Tullgren funnels. A detailed description of the whole sampling 
procedure is provided in Yaliela (1969). Other arthropods, especially adult 
flies, were collected around droppings with nets and suction devices. 

Samples were collected only from an open pasture during the summer in an 
effort to simplify the system under study. Collections around shady areas, as 
well as during cooler parts of the season, would have provided greater taxonomic 
diversity, especially among the muscoid flies. 

After an initial determination, specimens of a majority of the species were 
sent to specialists for identification. 

A study of various aspects of the population dynamics of some important 
species has been published (Yaliela, 1969). Reports dealing with the bulk of 
the prominent species in the community are in preparation, but since these 
papers center around the more abundant species, it seemed useful to record here 
as complete a list as could be compiled (see Table 1). Many species, particu¬ 
larly immatures, proved impossible to identify. However, since they could in 
general be determined to genus and separated from other specimens, an esti¬ 
mated number of these undetermined species is given in parentheses (Table 1). 
Youcher specimens of the prominent species are deposited in the care of the 
Curator of the Insect Collection at Cornell University. A large number of speci¬ 
mens of the listed species are available from the author for study by anyone 
interested. 

* Present address: Dept, of Biology, Boston University and Systematics-Ecology Program, 
Marine Biological Laboratory, Woods Hole, Mass. 02543 
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Table 1 . Arthropods found in bovine dung in a pasture in Central New York. The occur¬ 
rence code is 1) abundant; 2) common; 3) rare; 4) accidental. These categories are not 
intended as rigorous frequency classifications. In some instances it was not possible to assign 
a code number. All species except “accidentals” are thought to be members of the community. 
Abundant species are invariably found in all samples while rare ones in very few. Where no 
determiner is indicated, the identification is the author’s. In virtually all cases the species 
listed occur both as adults and larvae (“accidentals” are an exception). Adults and larvae 
are mentioned when the determination included both. Determinations were made on adults 

unless otherwise indicated. 



Occurrence 

Code 

Determined 

by: 

ACARINA 

Acarine sp. (9 species?) 

2 


Macrocheles glaber 


R. C. Axtell 

M. muscaedomesticae 

1 

,, 

M. sp. 


11 

Parasitus sp. (3 sp.?) 

1 

1 f 

Uropodid sp. 

3 


COLLEMBOLA 

Entomobrvidae 

Seira plat am 

2 

D. L. Wray 

Poduridae 

Hypogastrnra glasgowi 

1 

it 

MALLOPHAGA 

Damalinia bovicola 

4 


PSOCOPTERA 

Lachesillidae 

Lachesilla pedicxdaria 

4 

E. L. Mockford 

Liposcelidae 

Liposcells sp. 

4 

it 

COLEOPTERA 

Staphylinidae 

Aleochara bipostidata 

1 

H. Dietrich 

A. imbricata 

3 

ii 

Aleocharine sp. n. Aleochara (3 sp.) 

A theta sordida 

1 

H. Dietrich 

Aleocharine sp. n. Athcta (2 sp.) 

Creophilus maxillosus 

2 


Falagria dissecta 

1 

H. Dietrich 

Hyponygrus obsidianns 

2 

ii 

Oxytelus tetracarinatus 

1 

it 

Philonthus cruentatus 

1 

n 

P. rectangulns 

3 

it 

P. varius 


tt 

P. sp. (2 sp.) 

Platystethus americanns 

1 

H. Dietrich 

Staphilinid adults (9 unidentified sp.) 

3 


ii larvae (2 n sp.) 

2 


Trogophloeus ( arcijer ?) 

3 

H. Dietrich 

Ptiliidae 

Acrotrichis sp. (n. sericans) 

1 

H. Dybas 

Xephanes sp. (n. titan ) 

3 

ti 

Histeridae 

Hister abbreviatus 

3 

R. L. Wenzel 

Saprinus sp. 

2 
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Table 1. Continued. 


Occurrence Determined 

Code by: 


Hydrophilidae 

Cercyon sp. adults (10 sp.) 1 

Cercyon sp. larvae (unidentified) 
Sphaeridium bipostulatum 1 

5. lunation 1 

S. scarabaeoides 1 

Xitudulidae 

Carpophilus brachypterus 4 

Omosita colon 4 

Chrysomelidae 

Longitarsus sp. 4 

Elateridae 

Melanotus sp. larvae 4 

Scarabaeidae 

Aphodius erraticus 1 

A. jimetarius 1 

A. fossor 1 

A. granarius 2 

A. haemorrhoidalis 1 

A . prodrom us 2 

A. ruricula 3 

A. stercorosus 2 

Aphodius larvae (unidentified) 

Onthophagus hecate 3 

O. nuchicornis 3 

O. Pennsylvaniais 3 


DIPTERA 

Psychodidae 

Psychoda alternata 
P. pusilla 

Psychoda sp. (larvae) 1 

Ceratopogonidae 

Forcypomyia bipunctata 
F. brevipennis 
Scatopsidae 

Psectrosciara sp. 

Rhegmoclema sp. 

Scatopse juscipes 
Sciaridae 

Bradysia coprophila (adults & larvae) 
Bradysia sp. 

Cecidomyiidae 

Unidentified adults 
Phoridae 
Phorid sp. 

Sphaeroceridae 
Leptocera sp. 

Syrphidae 

Eristalis tenax (larvae & adults) 
Stratiomyidae 

Microchrysa polita (adults & larvae) 

Sargus cuprarius ( *• u ) 

Anisopodidae 

Sylvicola punctatus 


\\ J. Brown 


R. White 
T. J. Spilman 
O. L. Cartwright 

D. M. Anderson, O. L. Cartwright 
O. L. Cartwright 

fl 

D. M. Anderson, O. L. Cartwright 
O. L. Cartwright 

m 

it 

O. L. Cartwright 

L. W. Quate 
A. Stone 
\\\ \V. Wirth 

n 

A. Stone 
A. Stone 

n 

4 

1 C. \Y. Sabrosky 
4 

2 

1 W. W. Wirth 

3 A. Stone 
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Table 1 . Continued. 


Occurrence Determined 

Code by: 


Sepsidae 

Saltella sphondylii (adults k larvae) l G. Steyskal 

Sepsis biflexuosa ,, 

S. neocynipsea 1 ,, 

5. punctum ,, 

S. vicaria ,, 


Sepsis sp. larvae 

1 


Piophilidae 

Piophilid sp. 

4 


Drosophilidae 

Unidentified adults 

4 


Chloropidae or Milichidae 

Unidentified adults 

4 

G. Steyskal 

Anthomyidae 

Scatophaga stercoraria 

2 


Muscidae 

Haematobia irritans (larvae) 

2 

C. \Y. Sabrosky 

Hydrotaea tubercidata (larvae) 

3 

G. Steyskal 

Hylemya (?) sp. (larvae) 

3 

Morellia sp. 

Musca autumnalis (adults & larvae) 

1 


M. domestica (larvae) 

4 

R. Gagne 

Muscina stabulans 

Orthellia caesarion (adults & larvae) 

2 

Calliphoridae 

Phaenicia sp. (larvae) 

4 

R J Gagne 

Sarcophagidae 

Ravinia Vherminieri (adults k larvae) 

1 

\Y. L. Downs 

Sarcophaga sp. (s.I.) (larvae) 

1 

R. J. Gagne 

Sarcophaga sp. (s.I.) (adults) 

1 

HYMENOPTERA 

Formicidae 

Lasius jlavus 

4 


Scelionidae 

Tele nonius sp. 


P. M. Marsh 

Diapriidae 

Basalts sp. 



Pteromalidae 

Spalangia nigripes 


B. D. Burks 

Braconidae 

Aphaereta pallipes 

1 

P. M. Marsh 

Asobara sp. 


it 

Blacus sp. 


B. D. Burks 

Pentapleura sp. 


P. M. Marsh 

Cynipidae 

Cothonaspis sp. 


B. D. Burks 

Figitidae 

Xyalophora quinquelineata 

2 
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Much biological information has accumulated about the arthropods of dung 
and has been compiled by several authors. It therefore seems redundant to 
describe here the natural history of each species encountered. This is particu¬ 
larly the case in view of the fact that in general dung faunas are cosmopolitan. 
Many species and virtually all genera, listed in this paper, can be found in 
widely distant geographical locations (cf. Bogdanow, 1901; Duffield, 1937; 
Hafez 1939; Hammer, 1942; Mohr. 1943; Snowball, 1944; Laurence, 1954; 
Sanders & Dobson. 1966; Poorbaugh et al ., 1968). However, it seems useful to 
provide a guide to the relevant literature. Table 2 presents a list of the main 
sources of information on the natural history of the arthropods involved. In 
general, the purely taxonomic works are not included. For the face fly few of 
the many papers are cited since a partial bibliography is already available 
(Smith et al .. 1966; 1967). 


Table 2. List of the more useful sources on the biology and natural history of dung 
arthropods. The more general papers which deal with entire faunas or large groups of dung 
arthropods are included in the references section rather than in this table. 


ACARIXA 


Axtell, R. C. 1963. Acarina occurring in domestic animal manure. Ann. Entomol. Soc 
Amer., 56 : 628-633. 

-. 1963. Effect of Macrochelidae (Acarina: Mesostigmata) on house fly production 

from dairy cattle manure. J. Econ. Entomol., 56: 317-321. 

-. 1964. Phoretic relationship of some common manure-inhabiting Macrochelidae 

(Acarina: Mesostigmata) to the house fly. Ann. Entomol. Soc. Amer., 57: 584-587. 
Filippont, A. 1964. Experimental taxonomy applied to the Macrochelidae (Acari: Meso¬ 
stigmata). Acarologia fasc. h.s. C.R. l <r Cong. Internat. Acarol., Ft. Collins, Colorado. 
1963. 

- and G. D. di Delupis. 1963. Sul regime dietetico di alcuni macrochelidi (Acari: 

Mesostigmata), associati in natura a muscidi di interesse sanitario. Riv. Parassit., 24: 
277-288. 

-and- . 1964. Sulla biologia e capacita reproductiva di Macrochcles penicillatus 

Berlese (Acari: Mesostigmata) in condizioni sperimentali di laboratorio. Riv. Parassit., 
25 : 93-111. 

-and G. Francaviclia. 1964. Larvaparita facoltativa in alcuni macrochelidi (Acari: 

Mesostigmata) associati a muscidi di interesse sanitario. Parassit., 6: 99-113. 

Hyatt, K. H. 1959. Mesostigmatid mites associated with Geotrupes stercorarius (L.) (Col., 
Scarabaeidae). Entomol. Mon. Mag., 95: 22-23. 

Ibarra, E. L., J. A. Wall work, and J. G. Rodriguez. 1965. Ecological studies of mites 
found in sheep and cattle pastures. I. Distribution patterns of oribatid mites. Ann. 
Entomol. Soc. Amer., 58 : 153-159. 

Kinx, D. X". 1966. Predation by the mite, Macrochcles muscadomesticae (Acarina: Macro¬ 

chelidae) on three species of flies. J Med. Entomol., 3: 155—158. 

O’Donnell, A. E. and R. C. Axtell. 1965. Predation by Fuscuropoda vegetans (Acarina: 
Uropodidae) on the housefly (Musca domestica) . Ann. Entomol. Soc. Amer., 58 : 
403-404. 
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Table 2. Continued. 


ACARINA Continued 

Rodriguez, J G., C. F. Wade, and C. N. Wells. 1962. Nematodes as a natural food for 
Macrocheles muscaedomesticae (Acarina: Macrochelidae), a predator of the house fly 
egg. Ann. Entomol. Soc. Amer., 55: 507-511. 

- and E. L. Ibarra. 1967. Ecological studies of mites found in sheep and cattle 

pastures. II. Distribution patterns of Mesostigmatid mites. Ann. Entomol. Soc. Amer., 
60 : 808-812. 

Singh, I\, W. E. King, and J. G. Rodriguez. 1966. Biological control of muscids as influ¬ 
enced by host preference of Macrocheles muscadomesticae (Acarina: Macrochelidae). 
J. Med. Entomol., 3: 78-81. 


COLEOPTERA 

Allen, A. A. 1958. Prey of Atheta ( Acrotona) fungi grav. (Col., Staphylinidae). Entomol. 
Mon. Mag., 94: 54. 

Balthasar, V. 1964. Monographic der Scarabaeidae und Aphodiidae der palearktischen 
und orientalischen Region. Coleoptera: Lamellicornia. 3. Aphodiidae. Verb Tschech. 
Akad. Wiss. Prag. 652 pp. 

B0ving, A. G. and K. L. Henriksen. 1938. The developmental stages of Danish hydro- 
philidae. Vidensk. Medd. fra Dansk Naturh. Foren., 102 : 27-162. 

Colhoun, E. H. 1953. Notes on the stages and the biology of Baryodma ontarionis Carey 
(Coleoptera: Staphylinidae), a parasite of the cabbage maggot, Hylemya brassicae 
Bouche (Diptera: Anthomyiidae). Canad. Entomol., 85: 1-8. 

Drea, J. J. 1966. Studies of Aleochara tristis (Coleoptera: Staphylinidae), a natural enemy 
of the Face Fly. J. Econ. Entomol., 59: 1368-1373. 

Hafez, M. 1939. The life history of Aphodius lividus Oliv. (Coleoptera: Scarabaeidae). 
Bull. Soc. Fouad l cr Entomol., 23: 288-300. 

-. 1939. The life history of Philonthus quinquilarius Gyll. (Coleoptera: Staphylini¬ 
dae). Bull. Soc. Fouad l rr Entomol., 23: 302-311. 

-. 1939. The life history of Sphaeridium scarabeoides L. (Coleoptera: Hydrophili- 

dae). Bull. Soc. Fouad l cr Entomol., 23: 312—318. 

-. 1939. The external morphology of the full grown larvae of Oxytelus latiusculus 

Kr. (Coleoptera: Staphylinidae). Bull. Soc. Fouad l cr Entomol., 23: 333-338. 

-. 1939. The external morphology of the full grown larvae of Hister bimaculatus L. 

(Coleoptera: Hydrophilidae). Bull. Soc. Fouad l cr Entomol., 23: 339-343. 

-. 1939. The external morphology of the full grown larvae of Hister bimaculatus L. 

Bull. Soc. Fouad l cr Entomol., 23: 344-348. 

Halffter, G. and E. G. Matthews. 1966. The natural history of dung beetles of the 
subfamily Scarabaeinae (Coleoptera, Scarabaeidae). Folia Entomol. Mex., 12—14: 
1-312. 

Hinton, H. E. 1941. The immature stages of Acrotrichis fascicularis (Herbst) (Col., Ptili- 
idae). Entomol. Mon. Mag., 77: 245-250. 

-. 1944. Some general remarks on subsocial beetles, with notes on the biology of the 

staphilinid Platysthethus arenarius (Fourcroy). Proc. R. Entomol. Soc. London, (A) 
19 pts. 10-12: 115-128. 

Hrbacek, J. 1949. Morphology and physiology of the spiracles of the family Hydrophilidae 
(Coleoptera). Csl. zoologicke spolecnosti. Su., 13: 136—176. 
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Table 2. Continued. 


COLEOPTERA Continued 


Jerath, M. L. and P. O. Richter. 1959. Biology of Aphodiinae with special reference to 
Oregon (Coleoptera: Scarabaeidae). Pan.-Pac. Entomol., 35: 107-175. 

Jones, C. M. 1967. Aleochara tristis, a natural enemy of Face Fly. I. Introduction and 
laboratory rearing. J. Econ. Entomol., 60: 816-817. 

Jones, M. F. 1929. Aphodius granarius (Coleoptera), an intermediate host for Hymeno - 
lepis carioca (Cestoda). J. Agri. Res., 38: 629-632. 

Kemner, X" A. Zur Kenntnis der Staphyliniden-Larven. II. Die Lebensweise und die 
parasitische Entwicklung der echten Aleochariden. Entomol. Tidsk., 47: 133—170. 
Kramer, S. 1955. Xotes and observations on the biology and rearing of Creophilus maxil- 
losus (L.) (Coleoptera, Staphylinidae). Ann. Entomol. Soc. Amer., 48: 375-380. 
Landln, B.-O. 1968. The diel flight activity of dung-beetles (Coleoptera, Scarabaeidae). 

Opusc. Entomol. Suppl., 32: 1-172. 

Lindquist, A. \Y. 1935. Xotes on the habits of certain coprophagous beetles and methods 

of rearing them. U. S. Dept. Agric. Circular, 351: 1-10. 

Maelzer, D. A. 1961. The behavior of the adult of Aphodius tasmaniae Hope (Col., Scara¬ 
baeidae) in South Australia. Bull. Entomol. Res., 51: 643-670. 

Mank, H. G. 1923. The biology of Staphylinidae. Ann. Entomol. Soc. Amer., 16: 220-237. 
Miller, A. 1954. Dung beetles (Coleoptera, Scarabaeidae) and other insects in relation to 
human feces in a hookworm area of Southern Georgia. Am. J. Trop. Med. Hyg., 3: 
372-388. 

-, E. M. Rodriguez, and R. L. Xichols. 1961. The fate of helminth eggs and proto¬ 
zoan cysts in human feces ingested by dung beetles (Coleoptera: Scarabaeidae). Am. 
J. Trop. Med. Hyg., 10: 748-754. 

Pauliax, R. 1941. Les Premiers etats des staphylinoidea. Mem. Mus. Xat. Hist. Xatur., 
15: 1-361. 

Rainio, M. 1966. Abundance and phenology of some coprophagous beetles in different 
kinds of dung. Ann. Zool. Fenn., 3: 88-98. 

Richmond, E. A. 1920. Studies on the biology of the aquatic Hydrophilidae. Bull. Amer. 
Mus. Xat. Hist., 42: 1-94. 

Richter, P. O. 1958. Biology of Scarabaeidae. Ann. Rev. Entomol., 3: 311-334. 

Sachs, H. 1950. Die Xematodenfauna der Rinderexkremente. Zool. Jahrb. (Syst.), 79: 
210-272. 

Schmidt, G. 1935. Beitrage zur Biologie der Aphodiinae. Stett. Entomol. Zeitschr., 96: 
293-350. 

Yolk, J. 1950. Die nematoden des Regenwurmer und aaskesuchenden Kafer. Zool. Jahrb. 
(Syst.), 79: 1-208. 

Yoris, R. 1934. Biologic investigations on the Staphylinidae (Coleoptera). Trans. Acad. 
Sci., St. Louis., 28: 233-261. 

Wadsworth, J. T. 1915. On the life-history of Aleochara bilineata , Gy 11., a staphylinid 
parasite of Chortophila brassicae , Bouche. J. Econ. Biol., 10: 1—27. 

White, E. 1960. The distribution and subsequent disappearance of sheep dung on pennine 
moorland. J. Anim. Ecol., 29: 243-250. 

Wishart, G., J. F. Doane and G. E. Maybee. 1956. Xotes on beetles as predators of eggs 
of Hylemya brassicae (Bouche). Canad. Entomol., 88: 634. 
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Table 2. Continued. 


DIPTERA 


Anderson, J. R. 1966. Biological interrelationships between feces and flies. Proc. Amer. 
Soc. Agric. Eng. Symp. on Management of Farm Animal Wastes. Amer. Soc. Agric. 
Eng. Publ. Xo. SP-0366, pp. 20-23. 

Banks, X. 1912. The structure of certain dipterous larvae with particular reference to 
those in human foods. U.S.D.A. Tech. Series no., 22: 9-44. 

Bruce, W. G. 1964. The history and biology of the horn fly, Haematobia irritans (Lin¬ 
naeus), with comments on control. Xorth Carolina Agric. Exper. Sta. Tech. Bull. 
Xo. 157. 

Cotterell, G. S. 1920. The life history and habits of the yellow dung fly ( Scatophaga 
stercoraria ), a possible blow fly check. Proc. Zool. Soc. London, 1920: 629-647. 
Chernov, V. I. 1965. Synanthropic diptera in the tundra zone of the USSR. Entomol. 
Rev., 44: 39-44. 

Depner, K. R. 1961. The effect of temperature on development and diapause of the Horn 
Fly, Sipkona irritans (L.) (Diptera: Muscidae). Canad. Entomol., 93: 855-859. 
Derbeneva-Ukhova, V. P. 1943. Sur lecologie des mouches de fumies a Kabarda Rev. 
App. Entomol., li 31: 124. 

Dowding, V. M. 1967. The function and ecological significance of the pharyngeal ridges 
occurring in the larvae of some cyclorrhaphous Diptera. Parasit., 57: 371-388. 
Graham-Smith, G. S. 1916. Observations on habits and parasites of common flies. Para¬ 
sit., 8: 440-544. 

-. 1919. Further observations on the habits and parasites of common flies. Parasit., 

11: 347-384. 

Hafez, M. 1933. The life history of Leptocera digitata Duda (Diptera: Borboridae). Bull. 
Soc. Fouad l er Entomol., 23: 326-332. 

-. 1939. The life history of Sepsis impunctata Macq. Bull. Soc. Fouad l‘‘ r Entomol., 

23: 319-325. 

-. 1941. Investigations into the problem of fly control in Egypt. Bull. Soc. Fouad 

l er Entomol., 25: 99-144. 

-. 1947. Further additions to the dipterous fauna of dung in Egypt, with some bio¬ 
logical observations. Bull. Soc. Fouad l pr Entomol., 31 : 307-312. 

-. 1948. Ecological and biological observations on some coprophagous Sepsidae (Dip¬ 
tera). Proc. Roy. Entomol. Soc. London, (A) 23: 99-104. 

-. 1949. Observations on the biology of some coprophagous Borboridae. Proc. R. 

Entomol. Soc. London, (A) 24: 1-5. 

Haseman, L. 1910. Structure and metamorphosis of the alimentary canal of the larva of 
Psychoda alternata Say. Ann. Entomol. Soc. Amer., 3: 277-308. 

Hinton, H. E. 1960. The chorionic plastron and its role in the eggs of the Muscinae 
(Diptera). Quart. J. Micro. Sci., 101: 312-332. 

-. 1960. The structure and function of the respiratory horns of the eggs of some flies. 

Phil. Trans., 243 : 45-73. 

Hobby, B. and C. Elton. 1935. Mortality in the dung fly, Scatophaga stercoraria L. 

(Dipt., Cordyluridae). J. Soc. Brit. Entomol, 1: 71-72. 

Houser, E. C. and C. W. WinGo. 1967. Laboratory culture and biology of Orthellia cae- 
sarion with notes on determining larval instars. J. Econ. Entomol, 60: 1355-1358. 
Keflin, D. 1912. Structure du pharynx en fonction du regime chez les larves des Dipteres 
cyclorhaphes. C. v. hebd. Seanc. Acad. Sci., Paris, 155: 1548-1550. 
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Table 2. Continued. 


DIPTERA Continued 

McLintock, J. and K. R. Depner. 1954. A review of the life-history and habits of the 
Horn Fly, Siphona irritans (L.) (Diptera: Muscidae). Canad. Entomol., 86: 20-33. 

Morgan, X. O. 1964. Autecology of the adult Horn F/y, Haematobia irritans (L.) (Diptera: 
Muscidae). Ecology, 45: 728-736. 

-and C. D. Schmidt. 1966. The pH tolerance of horn fly larvae. J. Econ. Entomol., 

59: 222-223. 

Muirhead Thompson, R. C. 1937. Observations on the biology and larvae of the antho- 
myidae. Parasit., 29: 279-358. 

-. 1947. Notes on the breeding habits and early stages of some Muscidae associated 

with catle in Assam. Proc. R. Entomol. Soc. London, (A) 22: 89-100. 

Osten-Sacken, C. R. 1887. On Mr. Portchinsky’s publications on the larvae of the Mus¬ 
cidae, including a detailed abstract of his last paper: comparative biology of the 
necrophagous and coprophagous larvae. Berl. Entomol. Zeit., 31: 17—27. 

Petrova, B. K. 1966. Data on the ecology and behavior of pasture flies (Diptera) in the 
south of the Soviet far east (Maritime territory). Entomol. Rev., 45: 42-45. 

Portchinsky, I. A. 1910. Recherches biologiques sul le Stomoxys calcitrans L. et biologie 
couparee des mouches coprophagous. Trans. Bur. Entomol., Dept. Agric., 8: 1-90 
(in Russian). 

Roback, S. S. 1954. The evolution and taxonomy of the Sarcophaginae (Diptera, Sarco- 
phagidae). Ill. Biol. Monogr., 23: 1—181. 

Roubaud, E. 1911. Sur la biologie et la viviparite poecilogonique de la mouche des bestiaux 
(Musca corvina Fab.) en Afrique tropicale. Compt. Rend. Seanc. Acad. Sci., 152: 
158-161. 

Satchell, G. H. 1947. The ecology of the British species of Psychoda (Diptera, Psycho- 
didae). Ann. Appl. Biol., 34: 611-621. 

Treece, R. E. 1965. Research on Musca autumnalis Deg. in the United States. Proc. XII 
Cong. Entomol. London, 1964, p. 785. 


HYMEXOPTERA 

Blickle, R. L. 1965. Observations on diptera in cow dung and their parasites. Proc. XIII 
Cong. Entomol., London, 1964, p. 430-431. 

Boucek, Z. 1963. A taxonomic study in Spalangia Latr. (Hymenoptera, Chalcidoidea). 
Acta. Entomol. Mus. Xat., Pragae, 35: 429-512. 

Houser, E. C. and C. \V. Wingo. 1967. Aphaereta pallipes as a parasite of the face fly 
in Missouri, with notes on laboratory culture and biology. J. Econ. Entomol., 60: 
731-733. 

Legner, E. F. 1966. Parasites of the housefly and other filth-breeding Diptera in southern 
California. J. Econ. Entomol., 59: 999-1001. 

Salkeld, E. H. 1959. Notes on anatomy, life-history, and behaviour of Aphaereta pallipes 
(Say.) (Hymenoptera, Braconidae), a parasite of the onion maggot, Hylemya antigua 
(Meig.). Canad. Entomol., 91: 93-97. 

Thomas, G. D. and C. \V. Wingo. 1968. Parasites of the face fly and two other species of 
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As a pertinent aside, the affinities of dung faunas with those of sea wrack 
(Backlund, 1945; Ardo, 1957), carrion (Fuller, 1934; Reed, 1958; Payne, 1965) 
and other decaying substrates (Walker, 1957; Bornemissza, 1957) should be 
noted. This phenomenon suggests similarities in the environments provided by 
such accumulations of organic matter. The study of such similarities in envi¬ 
ronments of diverse origin would be of interest to the student of comparative 
community ecology. Dung insects also offer very interesting opportunities to 
zoogeographical studies because of their relationships to the spread of cattle 
and since many documented cases of animal invasions are known (cf. Brown, 
1940 for example). A study of some aspects of the invasion of North America 
by the face fly is being prepared. 

Dr. E. J. Hansens of Rutgers University first suggested this topic a number 
of years ago. The aid of Dr. W. H. Anderson and his staff at the Insect Identifi¬ 
cation and Parasite Introduction Research Branch, U.S.D.A., is acknowledged, 
and the names of the taxonomists responsible for the determinations are included 
in Table 1. This research was conducted under a predoctoral fellowship from 
the National Institute of Health at Cornell University. The manuscript was 
completed with the support of N.I.H. Postdoctoral Fellowship 1 TOl GM01751- 
01 at Michigan State University. 
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